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Da bi se dobila kvarcna sirovina koja svojom kvalitetom udovoljava 
IG-E/TNF/J# .CVMH-B/JC# GLH-Q/F/V# /FQRIMD/HC:# DLBF/# G/H-IC0#JLDC# GDLP/#
LQULBCDCHRP/#GDLE-I#LGK-J-FH/BCFHC&#ALURPFLIM#QLS/BCFHC#0LFE-FMDCMC#
0BCDEFLU# G/H-I0C# LQULBCDCHRP-# 0BCK/M-M-# LB/I/# L# .FCNCH0CJC# DLBFLU#
G/H-I0C:#R#GDBLJ#D-QR#L#BDIM/#/#ICQDWCHR#J/F-DCKF/V#GD/JH-IC#R#G/H-I0R:#
M-# .FCNCH0CJC# GD/JH-FH-F/V# LGK-J-FH/BCN0/V# GLIMRGC0C&# "CQC# I-#
GD/JH-I-#HCBKHCHR#R#LSK/0R#L0I/QF/V#GD-BKC0C#FC#GLBDO/F/#0BCDEF/V#.DFC:#
GD/JH-FHRH-# I-# CMD/E/HI0L# N/OP-FH-&#7QIMDCFH/BCFH-J#L0I/QF/V# GD-BKC0C:#
0BCK/M-MC# G/H-I0C# .FCNCHFL# I-# JLW-# GLSLKHOCM/&# 6# E/KH-J# RMBDX/BCFHC#
JLURPFLIM/# LGK-J-FH/BCFHC# 0BCDEFLU# G/H-I0C# G-DIG-0M/BF/V# VDBCMI0/V#
K-W/OMC#YZ3DMK/FI0C[:#Z\M-]CFCE[#/#Z\GCFLB/EC[^#/#GLIM/.CFHC#0LFE-FMDCMC#
N/HC# 0BCK/M-MC# /IGRFHCBC# .CVMH-B-# QLJCP-# /FQRIMD/H-:# GDLB-Q-FC#
IR# KCSLDCMLD/HI0C# /IG/M/BCFHC# I# MD/# DC.K/N/MC# R.LD0C# DLBFLU# G/H-I0C&#
2IG/M/BCFH/JC#IR#RMBDX-F-#LIFLBF-#.FCNCH0-#YUDCFRKLJ-MD/HI0/:#0-J/HI0/#




9L#J--M# V/UV# _RCK/M`# D-_R/D-J-FMI# Q-TF-Q# ]LD# IG-E/TE# /FQRIMD/CK#
CGGK/ECM/LFI:#MV-#DCa#ICFQ#L]M-F#VCI#ML#S-#IRSH-EM-Q#ML#-bM-FI/B-#GV`I/ECK#




coatings on the surfaces of the single sand grains, attriton scrubbing is 
CGGK/-Q&# 8`# D-QRE/FU# MV-# GDLGLDM/LF# L]# Lb/Q-# ELCM/FUI# LF# MV-# UDC/FI:#
MV-# _RCK/M`# L]# ICFQ# ECF# S-# /JGDLB-Q&#c/MV# MV-# C/J# ML# Q-M-DJ/F-# MV-#
GLII/S/K/M/-I#L]#MV-#S-F-TE/CM/LF#L]#I/K/EC#ICFQ#]DLJ#I/UF/TECFM#+DLCM/CF#
Q-GLI/MI# YZ3DMK/FI0C[:# Z\M-]CFCE[# CFQ# Z\GCFLB/EC[^# CFQ# CEV/-B-#




















Pri tome, detaljnim /IMDCWF/J#DCQLB/JC#F/IR#LSRVBC-
P-FC#SDLHFC#FCKC./OMC#/#GLHCB-#JCFH-#0BCK/M-MF/V#0BCDEF/V#
G/H-IC0C:# 0LH/# I-# GD/JH-FLJ# QCFCOFH/V# M-VFLKLO0/V# GDL-







trijebiti u industriji stakla, ljevarstvu, industriji abraziva i 
DC.F-#QDRU-#/FQRIMD/HI0-#IBDV-#Y"D0CKL:#effhi#ACD0LB/P:#
2002). Prema izvještajima HGK o Proizvodnji nemetala 
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DE':3>3+%?'FE':%&3-*6?'GE'F*5*63;"H?'IE'J/+&"H0' ALURPFLIM#LGK-J-FH/BCFHC#0BCDEF/V#G/H-IC0C&&&54
/# UDCX-BFLU# JCM-D/HCKC# Y%jjh^:# GDLIH-NFC# GDL/.BLQFHC#






























IKRNCH-BC# F-# /IGRFHCBC# FLDJCJC# GLIMCBKH-F-# .CVMH-B-:#
MC0L# QC# H-# GLMD-SFL# FH-ULBL# LGK-J-FH/BCFH-# 0C0L# S/# I-#
QLS/KC#0BCDEFC#I/DLB/FC#LQULBCDCHRP-#0BCK/M-M-#.C#QCKHFHR:#
/FQRIMD/HI0R# GD-DCQR&#9L# R0KHRNRH-# I/MFH-FH-:# I/HCFH-:# LQ-
JRKH/BCFH-:#M-#R0KCFHCFH-#F-GLW-KHF/V#GD/JH-IC#/.#G/H-I0C#/#
I#GLBDO/F-#0BCDEF/V#.DFC&#
7QCS/D# LQULBCDCHRP-# 0LJS/FCE/H-# GLIMRGC0C# LGK--
J-FH/BCFHC:# LB/I/# L# .FCNCH0CJC# DLBFLU# G/H-I0C:# GD/H-#
IB-UC# L# BDIM/# /# ICQDWCHR# J/F-DCKF/V# GD/JH-IC# R# G/H-I0R:#
M-# .CVMH-B/JC# GLMDLOCNC# .C# 0BCK/M-MLJ# GDL/.BLQC# Y0LF-
E-FMDCMLJ# 0BCDEFLU# G/H-I0C^&# lSLU# J/F-DCKFLU# ICIMCBC#
/#FCN/FC#IDCIKLIM/#GLH-Q/F/V#J/F-DCKF/V#ICIMLHC0C:#GDLE-I#
LGK-J-FH/BCFHC#0BCDEFLU#G/H-I0C#JLW-#S/M/#BDKL#IKLW-F#/#
N-IML# R0KHRNRH-# GD/JH-FR# N/MCBLU#F/.C#T./N0/V# /# T./N0Lm
0-J/HI0/V#GLIMRGC0C# N/H/# H-# UKCBF/# E/KH:# GLD-Q#GLIM/.CFHC#
LQULBCDCHRP-U# UDCFRKLJ-MD/HI0LU# ICIMCBC:# GLB/O-FH-#
udjela SiO
2




FLU# GH-ONCFLU# 0LFUKLJ-DCMC^:# 0KCI/DCFH-J# YI/HCFH-J# FC#
B/SDCE/HI0/J:#SRSFHCIM/J#/#KRNF/J#I/M/JC#/K/#0KCI/DCFH-J#R#
vodenoj struji), odmuljivanjem (u hidrociklonima, hidro-
I-GCDCMLD/JC:# IG/DCKF/J# 0KCI/T0CMLD/JC:# /MQ&^&# A-XRM/J:#












.C# R0KCFHCFH-# J/F-DCKF/V# GD/JH-IC# GD/JH-FHRHR# IK/H-Q-P/#





HC:#JCUF-MI0C# I-GCDCE/HC# Y/.QBCHCFH-# M-O0/V#J/F-DC-
KC^#/#oLMCE/HC#Y/.QBCHCFH-#]-KQIGCMC:#M/FHCEC#/#ZM-O0/V[#
J/F-DCKC^#.C#R0KCFHCFH-##GD/JH-IC#R#LSK/0R#.DFCi
 ! J-VCF/N0L# CMD/E/HI0L# N/OP-FH-# YCMD/E/HI0L# GDCFH-^# .C#
LQIMDCFH/BCFH-# GD/JH-IC# R# LSK/0R# L0I/QF/V# GD-BKC0C#
FC#GLBDO/F/#0BCDEF/V#.DFC#YL0I/Q/#k-:#4K#/#QD&^&
=LD-Q# FCB-Q-F/V# GLIMRGC0C:# /C0L# IB-# D/H-X-# .SLU#
.CVMH-BF-#LGD-J-#/#-0LKLO0/V#CIG-0CMC:#0LD/IM-#I-#/#0-J/HI0/#
GLIMRGE/# YFGD&# KRW-FH-:# 0-J/HI0L# CMD/E/HI0L# N/OP-FH-^:# R#
0LH/JC#I-#N/OP-FH-#GLIM/W-#QLQCM0LJ#CFLDUCFI0/V#0/I-K/FC#
Y0KLD/QF-:#oRLD/QF-#/K/#IRJGLDF-^#/K/#VCKLU-F/V#ILK/& 
7GK-J-FH/BCFH-J# I-# BD/H-QFLIM# 0BCDEFLU# G/H-I0C#






B/IL0L0BCK/M-MFLU# 0LFE-FMDCMC# 0BCDEFLU# G/H-I0C# .C#
/FQRIMD/HI0R#FCJH-FR#/.#DLBFLU#G/H-I0C#K-W/OMC#Z3DMK/FI0C[:#












D-J-FI0/J# GD/H-FLILJ# /# /JG-K-DLJ# YIK/0C# e&^&# 2JG-K-D/#
DLM/DCHR#R#J-XRILSFL#IRGDLMF/J#IJH-DLB/JC:#C#IBC0/#LQ#










H-QF-#R# QDRUR# P-K/HR# /# LKC0OCBC#RH-QFCN-FR#LSDCQR# IRI-
G-F./H-#R#IB/J#P-K/HCJC#R#LQD-X-FLJ#BD-J-FR&#3D/H-J-#
55
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DE':3>3+%?'FE':%&3-*6?'GE'F*5*63;"H?'IE'J/+&"H0' ALURPFLIM#LGK-J-FH/BCFHC#0BCDEF/V#G/H-IC0C&&&
.CQDWCBCFHC# IRIG-F./H-# R# CMD/MLDR# LS/NFL# /.FLI/# gm(#J/-
FRMC:#J-XRM/J#IMBCDFL#BD/H-J-#JLW-#.FCMFL#BCD/DCM/#LB/-
IFL#L#BDIM/#/#0LK/N/F/#J/F-DCKF/V#GD/JH-IC#0LH-#H-#GLMD-SFL#
LQIMDCF/M/# Y6CQLaI0/:#%jj'^&# FRMDCOFHLIM#P-K/H-:# M-#LIL-
B/FC# /# KLGCM/E-# /JG-K-DC# LSKLW-F/# IR# URJLJ:# GKCIM/0LJ#
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DE':3>3+%?'FE':%&3-*6?'GE'F*5*63;"H?'IE'J/+&"H0' ALURPFLIM#LGK-J-FH/BCFHC#0BCDEF/V#G/H-IC0C&&&56
 N/F0LB/MLIM#CMD/E/HI0LU#N/OP-FHC#LB/I/#L)#.FCNCH0CJC#
atriranog materijala (granulometrijskom, mineralnom i 
0-J/HI0LJ# ICIMCBR:# IDCIKLIM/# J/F-DCKF/V# 0LJGLF-FM/^:#








ICIMCBC# F/H-# GLW-KHFL&# !C# S/# I-# ML# /.SH-UKL:# CMD/MLDI0C#
H-Q/F/EC#MD-SC#DCQ/M/#FC#GD/FE/GR#GLIJ/NFLU:#C#F-#RQCDFLU#
djelovanja (Henkel et al., 1992). To se osigurava visokom 





UROPC:# ML# P-# .DFC# S/M/# B/O-# R# J-XRILSFLJ# 0LFMC0MR# C#




IR# GL0C.CKC# Y6CKLG-0# -M# CK&:# %jj'^# QC# I-# GD/# JCI-F/J#
RQH-K/JC#0BCDEFLU#G/H-I0C#R#IRIG-F./H/#JCFH/J#LQ#(jp:#
bez obzira na vrijeme trajanja atricije i brzinu vrtnje 
/JG-K-DC#F-#JLUR#LN-0/BCM/#.CQLBLKHCBCHRP/#D-.RKMCM/&# #
GLULFI0/J#RBH-M/JC:#B/IL0-#URIMLP-#IRIG-F./H-#JLURP-#
H-# GLIM/P/# /# IMCKF/J# LQDWCBCM/# GD/JH-FLJ# LQULBCDCHRP-U#
JH-DFLmD-URKCE/HI0LU#IRIMCBC#GLJLPR#0LH-U#I-#R#.CQCF/J#
/FM-DBCK/JC#JH-D/#URIMLPC#RKC.F-#IRIG-F./H-&#40L#URIMLPC#




RI/MFHCBCFH-# J-0O/V# JCM-D/HCKC:# LQFLIFL# GD-MH-DCFR#
CSDC./HR#GLBDO/F-#MBDX-U#JCM-D/HCKC#N/J-#I-#R.#GLB-PCFR#




GLBDO/F-# .DFC# /# IJCFH-FH-# RQH-KC# UKCBF/V# F-GLW-KHF/V#








). Osim uklanjanja 
GLBDO/FI0/V#GD-BKC0C#I#0BCDEF/V#.DFC:#RN/F0LB/MC#CMD/E/HC#
LI/URDCBC# /# Q-./FM-UDCE/HR# YQ-UKLJ-DCE/HR^# J-XRILSFL#
IK/H-GKH-F/V# .DFC# G/H-I0C:# M-# FH/VLBL# LIKLSCXCFH-# LQ#
KH-GKH/B/V# JCM-D/HCKC&# 5CIMCK-# I/MF-# N-IM/E-# /.# /.KC.F-#








0BCDEFLU# G/H-I0C# GD/JH-FLJ# GLIMRGC0C# GDCFHC# /# CMD/E/-
HI0LU#N/OP-FHC:#/.DCX-F#H-#GKCF#KCSLDCMLD/HI0/V#/IG/M/BCFHC&#




standardne metode granulometrijske, kemijske i minera-
loške analize. Granulometrijski sastavi uzoraka kvarcnog 
G/H-I0C# RMBDX-F/# IR# R# <CSLDCMLD/HR# .C# LGK-J-FH/BCFH-#
mineralnih sirovina i zaštitu okoliša Rudarsko-geološko-
naftnog fakulteta u Zagrebu. Mineraloške analize uzoraka 
LSCBKH-F-#IR#R#lCBLQR#.C#J/F-DCKLU/HR:#G-MDLKLU/HR#/#J/-
neralne sirovine istog fakulteta, a kemijske analize u labo-
ratoriju tvrtke AcmeLabs, Acme Analytical Laboratories 
Ltd. u Vancouveru (Kanada).
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0'!'1,$!)2'#)/'(!"-.)3(&2"!'1'
 #GDBLH# ]C./# /IG/M/BCFHC# CFCK/./DCF/# IR#R.LDE/# DLBFLU#
0BCDEFLU# G/H-I0C:# R.-M/# /.# K-W/OMC# Z3DMK/FI0C[:# Z\M--
]CFCE[# /# Z\GCFLB/EC[# YIK/0C# '&^:# M-# H-# RMBDX-F# FH/VLB#
granulometrijski, kemijski i mineralni sastav.
5C0LF#OML#H-#LQD-X-FC#JCIC:#BKCWFLIM#/#URIMLPC#R0R-
GF/V# R.LDC0C# DLBFLU# G/H-I0C# YBKCWFLIM)# (:%%p:# (:j'p# /#
j:(epi#URIMLPC)#%:$#UEJ-3), uzorci su osušeni, homoge-
F/./DCF/:# M-#IR#/.#IBC#MD/#R.LD0C#I0DCP/BCFH-J#FC#,LF-IL-
BLJ#QH-KH/M-KHR#/.QBLH-F/#D-GD-.-FMCM/BF/:#JCFH/#R.LDE/#.C#
granulometrijsku, kemijsku i mineralošku analizu rovnog 
G/H-I0C&# .LDE/# DLBFLU# G/H-I0C:# /.QBLH-F/# .C# 0-J/HI0R# /#
J/F-DCKLO0R#CFCK/.R:#RI/MFH-F/# IR#R#JK/FR# I# CVCMF/J#GD-
IM-FLB/JC#R#GDCV&# ./JCFH-#/#GD/GD-JC#R.LDC0C#LSCBKH--






0,1 i 0,063 mm, sušenjem i vaganjem osušenih klasa 
0DRGFLP-# .DFC# Yd;5# 8&8g&j%j:# d;5# 8&8h&jgj:# d;5#




H-# MD-FRM0LJ#0CQC#R#GDLIH-B#GLNF-# M-P/# GDC0M/NFL#S/IMDC#
M-0RP/FC# MH&#0CQC#B/O-#F-JC#B/QKH/BLU#/.QBCHCFHC#N-IM/EC&#
7QIH-B# IBC0LU# GLH-Q/FLU# I/MC# LIRO-F# H-# R# IRO/LF/0R# FC#





>6^# FC0LF# MCKH-FHC# j:%# U# R.LD0C# K/M/H-B/J#J-MCSLDCMLJ1



























# /# I-QCJ# IGLD-QF/V# -K-J-FCMC:#
M-# URS/MC0# WCD-FH-J&# ?RS/MC0# JCI-# WCD-FH-J# LQD-X-F#
je gravimetrijskom metodom, iz razlike mase uzorka 
GD/H-# /#FC0LF#WCD-FHC#FC#ejjju+#Yd;5#8&8h&jgj:#d;5#
B.D8.205). 
A/F-DCKF/# ICIMCB# R.LDC0C# LQD-X-F# H-# GD/JH-FLJ#
D-FQU-FI0-#Q/]DC0E/H-# FC#GDCVR#GLJLPR#=V/K/GILBLU#Q/-
]DC0MLJ-MDC#e(ej#I#8DCUU#8D-FMCFL#U-LJ-MD/HLJ:#+RK  
.DCN-FH-J:# UDCTMF/J# JLFL0DLJCMLDLJ:# CRMLJCMI0/J#
















JJ# YZGDCF/[# G/H-IC0^:# 0LHC# H-# /FM-D-ICFMFC# .C# /FQRIMD/HR#
IMC0KC:#TF-#0-DCJ/0-#/#KH-BCN0R#/FQRIMD/HR&#=D/H-#QCKHFH-U#
GLIMRG0C:# /.QBLH-FC# 0KCIC# H-# LIRO-FC# R# # IRO/LF/0R:# M-#
LQD-X-F# UDCFRKLJ-MD/HI0/# /# 0-J/HI0/# ICIMCB# YGD-MVLQFL#
LG/ICF/J# GLIMRGE/JC^&# 2.# R0RGF-#JCI-# GDCFLU# G/H-I0C:#















4MD/E/HI0C# P-K/HC# 0CGCE/M-MC# H-# j:(g# K# /# GDLJH-DC# e%j#
JJ&# =D/GCQCHRP/# /JG-K-D# YJ/H-OCN^:# GDLJH-DC# ejj# JJ:#
0LH/# I-# ICIMLH/#LQ# KLGCM/EC#J-XRILSFL#IRGDLMF/V#FCU/SC:#
GLIMCBKH-F/V#R#MD/#F/BLC#/#L0LJ/ML#R#LQFLIR#FC#B-DM/0CKFR#
LILB/FR:# .CH-QFL# I# L0MLULFCKF/J# GLGD-NF/J# GD-IH-0LJ#
P-K/H-:#LI/URDCBC#IFCWFR#MRDSRK-FE/HR#IRIG-F./H-:# M-#IGD/-





remena u sustavu remenica (slika 4(b)).
Nakon svakog GL0RIC# CMD/E/HI0LU# N/OP-FHC# LSCBKH-FC#
je granulometrijska i kemijska analiza izlaznog materijala 
YCMD/DCFLU#G/H-I0C^:#C#0CL#GL0C.CM-KH/#RN/F0LB/MLIM/#N/OP--
FHC#GDLJCMDCF/#IR)#JCI-F/#RQ/L#FCHI/MF/H/V#N-IM/EC#Yr#j:e#
JJ^# GDL/.B-Q-F/V# CSDC./HLJ# GLBDO/F-# .DFC# /# IF/W-FH-#













YURIMLPC# IRIG-F./H-:# BD/H-J-# CMD/E/H-# /# SD./FC# /JG-K-DC^:#
0CL# /# 0LFIMDR0E/HI0/# M/G# CMD/E/HI0-# P-K/H-:# GD/# 0LH/JC# I-#
GLIM/W-# FCHB-P/# RN/FC0# CMD/E/HI0LU# N/OP-FHC:# LQD-X-F/# IR#
FC# M-J-KHR# D-.RKMCMC# GD-MVLQF/V# /IG/M/BCFHC# Y6CKLG-0# -M#
CK&:#%jj':#%jj*:#%jjg^:#GDLB-Q-F/V#FC#R.LDE/JC#0BCDEFLU#
G/H-I0C# DC.K/N/M-# 0BCK/M-M-&#"C0L# S/# I-# GLMBDQ/K/# D-.RKMCM/#
M/V# /IG/M/BCFHC:# LSCBKH-FC# H-# 0LFMDLKFC# I-D/HC# GL0RIC#
CMD/E/H-#I#R.LD0LJ#GDCFLU#G/H-I0C#Yj:$'1j:e#JJ^#/.#K-W/OMC#
Z\M-]CFCE[:#ID-QFH-#0BCK/M-M-#R#GLUK-QR#0-J/HI0LU#ICIMCBC#
R# LQFLIR# FC# G/H-IC0# /.# QDRUC# QBC# K-W/OMC&# 2IG/M/BCFHC# IR#
GDLB-Q-FC#GD/#URIMLPCJC#GRKG-#LQ#('p#QL#(hp:#SD./FCJC#
/JG-K-DC#*$j:#f$j#/#e'gj#J/F-1, te vremenima atricije 10 i 25 
J/F&# #GLUK-QR#GLSLKHOCFHC#0BCK/M-M-#Y0-J/HI0LU#ICIMCBC^#
G/H-I0C:# R# GDLB-Q-F/J# GL0RI/JC# IR# GLIM/UFRM/# .FCMFL#
KLO/H/#D-.RKMCM/#F-UL#R#GD-MVLQF/J#/IG/M/BCFH/JC#I#QDRU/J#
R.LDE/JC# YK-W/OM-# Z9/UK/FmdLDBCE0C[^:# OML# H-# BH-DLHCMFL#




CMD/E/HI0LU# N/OP-FHC# R.LDC0C# G/H-I0C# K-W/OMC# Z\M-]CFCE[#
GLIM/UFRM#H-#GD/#FCHB-PLH#URIMLP/#GRKG-#Y((p^&#=LB-PCFH-#




B-P-# IJCFH-FH-# L0I/QC# k-# /# 4K# LQFLIFL# GLB-PCFH-#
SiO
2
&# 70MLULFCKF/# GLGD-NF/# GD-IH-0# P-K/H-# /# IG-E/TNFC#
0LFIMDR0E/HC# /JG-K-DC# GD/QLFLI-# GLB-PCFLJ# RN/F0R# R#
LQFLIR# FC# P-K/HR# 0DRWFLU# GLGD-NFLU# GD-IH-0C&# =D-JC#

















$hp#R#R.LD0R# K-W/OMC# Z\GCFLB/EC[#q# # C#LQ# MLUC#FCHB-P/#
RQ/L#R#G/H-I0R#N/F/#0KCIC#j:'gg1j:e#JJ)#L0L#g'p#YZ3DMK/F-
I0C[^:#$jp#YZ\M-]CFCE[^#/#$*p#YZ\GCFLB/EC[^&# Q/L#.DFC#
"# j:e#JJ#F/.C0# H-#R#R.LDE/JC#v3DMK/FI0C[# /# v\M-]CFCE[#
YL0L#'p#LQFLIFL#$p^#C#/.DC./ML#B/IL0#R#R.LD0R#/.#K-W/OMC#
v\GCFLB/EC[#YL0L#'jp^:#QL0#RQ/L#.DFC## 0,63 mm u uzor-
cima redom iznosi: oko 13%, 10% i 2%.
A/F-DCKLO0LJ#CFCK/.LJ#H-#RMBDX-FL#QC#R.LDE/#DLBFLU#
G/H-I0C# /.# IBC# MD/# K-W/OMC# R.# 0BCDE# Y$'m(fp^# ICQDW-# /#
]-KQIGCM-# Y$m%'p^&# "CL# OML# H-# GD/0C.CFL# R# MCSK/E/# %&:#
JCI-F/#RQ/L#]-KQIGCMC#FCDLN/ML#H-#/.DCW-F#R#R.LD0R#DLBFLU#
G/H-I0C# /.# K-W/OMC#Z\M-]CFCE[:#0LH/#R.#('p#0BCDEC# ICQDW/#
L0L#(p#GKCU/L0KCIC#/#e$p#"m]-KQIGCMC&# #G/H-I0R#K-W/OMC#
Z3DMK/FI0C[# MCH# H-#RQ/L#F-OML#F/W/# Y*p# /#e'p^:#QL0# IR#R#
G/H-I0R#K-W/OMC#Z\GCFLB/EC[#RMBDX-F/#ICJL#"m]-KQIGCM/#R#
/.FLIR#LQ#$p&#;LBF/#G/H-IC0#K-W/OMC#Z\GCFLB/EC[#MC0LX-D#
ICQDW/# .FCNCHFR#0LK/N/FR#J/F-DCKC#UK/FC# YL0L#%jp^:# /# ML#
GD-M-WFL#0CLK/F/MC# M-#R#JCFHLH#JH-D/# e*#w#J/F-DCKC:# GD/#








 .LDC0#Z3DMK/FI0C[  .LDC0#Z\M-]CFCE[  .LDC0#Z\GCFLB/EC[
+ 0,63 13,29 10,16 1,65
j:$'1j:g 11,44 8,12 0,60
j:g1j:'gg 19,45 14,98 2,98
j:'gg1j:%g 25,91 18,30 e(:*$
j:%g1j:eh e(:g' 16,15 26,03
j:eh1j:e 9,48 25,98 %j:('
j:e1j:j$' 1,66 4,08 3,62
 – 0,063 1,24 2,23 26,93






 .LDC0#Z3DMK/FI0C[  .LDC0#Z\M-]CFCE[  .LDC0#Z\GCFLB/EC[
Kvarc (f (' 63
Plagioklas 3-4 ( -
"m]-KQIGCM 13 15-16 6
9/FHE/#Yej#y^ 2 ? 6
"CLK/F/M#Y(#y^ - - 16
e*#y#J/F-DCK/#UK/FC - - 4
Ostali minerali 2-3 4-5 5
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 # FCHI/MF/HLH# 0KCI/# G/H-I0C# IBC# MD/# K-W/OMC# MC0LX-D# H-#
GD/IRMFC#/#.FCNCHFC#0LK/N/FC#M/FHCEC#Yhme%p^:#M-#LGP-F/ML#
B/IL0#R0RGF/#ICQDWCH#J/F-DCKF/V#GD/JH-IC#/#F/.C0#ICQDWCH#
0BCDEC# Ye$m%(p^&# 6BC# MD/# R.LD0C# DLBFLU# G/H-I0C# ICQDW-#
/# LQD-X-FR# 0LK/N/FR# LIMCK/V# J/F-DCKC# Y%mgp^:# GLQ# 0LH-#
IGCQC# CJLD]FC# 0LJGLF-FMC# YLDUCFI0C# MBCD:# CJLD]F/#
L0I/Q/#/#V/QDL0I/Q/#W-KH-.C^:#M-#J/F-DCK/#0LH/#.SLU#IBLH-U#
JCKLU# RQH-KC# F/IR# JLUK/# S/M/# LQD-X-F/# D-FQU-FI0LJ#
Q/]DC0E/HI0LJ# CFCK/.LJ# YFGD&# 0D/IMCK/./DCF/# L0I/Q/# /#
V/QDL0I/Q/#W-KH-.C:#C0E-ILDF/#D-./IM-FMF/#J/F-DCK/#0CL#OML#
je anatas), a na koje ukazuju rezultati kemijske analize.
A/0DLI0LGI0LJ#CFCK/.LJ#RMBDX-FC#IR#0BCDEFC#.DFC:#
0LHC#GD-BKCQCBCHR#R#R.LDE/JC:#M-#R#.FCMFL#JCFH-J#RQH-KR#
.DFC# ]-KQIGCMC# /# M/FHCEC&# ;-.RKMCM/#J/0DLI0LGI0-# CFCK/.-#










kvarcnih zrna nizak (oko 10%). Iznosi u tablicama 2. i 
'&#GD-QIMCBKHCHR#LD/H-FMCE/HI0-#RQH-K-#R#R.LDE/JC# DLBFLU#
G/H-I0C&# QH-K/# R# MCSK/E/# '&# GDLE/H-FH-F/# IR# R# LQFLIR# FC#
R0RGCF# SDLH# 0BCDEF/V# .DFC# R# GD-GCDCMR:# QL0# LIMCKC# .DFC#
nisu uzimana u obzir (osim ako nisu vezana za kvarcna 
zrna).
S obzirom na kemijski sastav (tablica 4.), najkvalitetniji 








































YGLBLKHF/H/# /# LQ# ICIMCBC# GLH-Q/FCNF/V# 0KCIC# G/H-I0C#
Z\M-]CFCE[^:# OML#R0C.RH-#FC# ML#QC# I-#B-P# ICJL#GDCFH-J:#
MH&#R0KCFHCFH-J#0KCI-#qj:e#JJ#/.#G/H-I0C:#JLW-#R#B-K/0LH#






$GBF = =L=P?FV MAF<= LOIAN?B[ ZA?I\ 
(%)
Srasla zrna kvarca i 
mineraln/V#GD/JH-IC||




Z3DMK/FI0C[ 30 10 60
Z\M-]CFCE[ 25 15 60























MgO 0,03 0,06 0,16
CaO 0,11 j:%( 0,08
Na
2
O 0,38 j:$( 0,11
K
2















>K-J-FM/| **j#GGJ g$j#GGJ geg#GGJ
?RS/MC0#WCD-FH-J 0,5 0,5 3,9
x 99,90 99,50 99,50
|#8C:#5/:#6D:#lD:#}:#5S#/#6E
61
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Pranjem i klasiranjem odnosno odvajanjem klasa zrna 
qj:e#JJ#/#s#j:$'#JJ#/.#DLBF/V#R.LDC0C#QLS/B-F#H-#G/H-IC0#
0LH/# GL# IBLH-J# UDCFRKLJ-MD/HI0LJ# ICIMCBR# YMCSK/E-# gC# /#




R.LD0-# v3DMK/FI0C[# /# v\M-]CFCE[:# M-# L0L# $hp# .C# R.LDC0#
v\GCFLB/EC[&# #GLUK-QR#0-J/HI0LU#ICIMCBC:#R0KCFHCFH-J#












je za oko 1% (s 91,21% na 92,09%), te za 1,8% (s 88,65% 


































+ 0,63 10,2 - -
j:$'1j:g 8,1 10,3 10,3
j:g1j:'gg 15,0 e(:e e(:h
j:'gg1j:%g 18,3 20,8 21,4
j:%g1j:eh 16,1 19,9 18,0
j:eh1j:e 26,0 31,1 29,9
– 0,1 6,3 j:h| 2,6
x 100,0 100,0 100,0
|#GLQ.DFL#YGLUD-OFL#0KCI/DCF-#N-IM/E-^#R#GDCFLJ#G/H-I0R






 .LDC0#Z3DMK/FI0C[  .LDC0#Z\GCFLB/EC[
Rovni Prani Atrirani Rovni Prani Atrirani
+ 0,63 13,3 - - 1,6 - -
j:$'1j:g 11,4 14,1 14,0 0,6 j:( 0,5
j:g1j:'gg 19,5 22,0 22,3 3,0 4,4 3,8
j:'gg1j:%g 25,9 %f:( 30,0 e(:g 28,2 %(:(
j:%g1j:eh e(:g 23,8 23,1 26,0 36,9 36,2
j:eh1j:e 9,5 10,1 9,5 %j:( 29,5 %(:*
– 0,1 2,9 j:'| 1,1 30,6 j:'| 4,4
x 100,0 100,0 100,0 100,0 100,0 100,0
|#GLQ.DFL#YGLUD-OFL#0KCI/DCF-#N-IM/E-^#R#GDCFLJ#G/H-I0R
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5,46 *:g( 4,12 e*:'(
MgO 0,06 0,02 0,02 0,22
CaO j:%( 0,21 0,18 1,40
Na
2
O j:$( j:g( 0,51 %:('
K
2
O 2,62 %:g( %:*( 5,12
TiO
2





0,08 j:j( 0,06 0,23





r#j:jj% r#j:jj% r#j:jj% 0,011
>K-J-FM/| g$j#GGJ gjj#GGJ *(j#GGJ e(%j#GGJ
?RS/MC0#WCD-FH-J 0,5 0,6 0,5 2,3
x 99,48 99,66 99,96 99,90
|#8C:#5/:#6D:#lD:#}:#5S#/#6E





 .LDC0#Z3DMK/FI0C[  .LDC0#Z\GCFLB/EC[
Rovni Prani Atrirani Rovni Prani Atrirani
SiO
2










4,11 ':(e 3,59 9,94 2,39 1,51
MgO 0,03 0,02 0,02 0,16 r#j:je r#j:je
CaO 0,11 0,10 0,09 0,08 0,02 0,02
Na
2
O 0,38 0,35 0,32 0,11 0,06 0,05
K
2
O 2,45 2,45 2,44 e:(e e:%( 0,93
TiO
2





j:j( j:j( 0,05 0,05 0,02 0,05





r#j:jj% r#j:jj% r#j:jj% r#j:jj% r#j:jj% r#j:jj%
>K-J-FM/| **j#GGJ *ej#GGJ *jj#GGJ geg#GGJ ''g#GGJ %hj#GGJ
Gubitak 
WCD-FH-J 0,5 0,6 0,3 3,9 j:( 0,5
x 99,80 100,00 99,80 99,50 100,01 99,90
|#8C:#5/:#6D:#lD:#}:#5S#/#6E
63









i " 95% SiO
2




2.# GLIM/UFRM/V# D-.RKMCMC# YMCSK/E-# gC# /# gS^# B/Q/# I-# QC#
FC0LF# CMD/E/HI0LU# N/OP-FHC# F/H-# QLOKL# QL#S/MF-# GDLJH-F-#
UDCFRKLJ-MD/HI0LU#ICIMCBC#GDCFLU#G/H-I0C&# #IBC#MD/#R.LD0C#
CMD/DCFLU# G/H-I0C# JLW-# I-# .CGC./M/# LQD-X-FL# IJCFH-FH-#
JCI-FLU# RQH-KC# 0KCIC# j:%g1j:eh# JJ# /# j:eh1j:e# JJ:# R#
0LH/JC# H-# J/F-DCKLO0LJ# CFCK/.LJ# RIMCFLBKH-F# GLB/O-F/#
ICQDWCH#J/F-DCKF/V#GD/JH-IC#YR#LQFLIR#FC#LIMCK-#0KCI-^&#
U uzorku s najvišim udjelom minerala glina i kvarcnih 
.DFC#LSCB/H-F/V#L0I/QF/J#GD-BKC0CJC:#MH&#R.LD0R#/.#K-W/OMC#


































7i# +C7sAU7# r# j:j'p# q#
RQLBLKHCBC#.CVMH-B/JC#GDL/.BLXCNC#CJSCKCWFLU#IMC0KC:#C#
GD-JC# VDBCMI0LH# FLDJ/#d;5#8&8g&j%j# LQULBCDC# TFLJ#
G/H-I0R# 0KCI-# 0BCK/M-M-# # YLSLH-FL# IMC0KL^&# A-XRM/J:#













uslijed atricije je došlo do stvaranja znatno manje 
0LK/N/F-# N-IM/EC# r# j:e# JJ# Ye:ep# /# %:$p^:# C# FH/VLB# I-#
0-J/HI0/# ICIMCB# F/H-# .FCNCHF/H-# GLSLKHOCL# YMCSK/E-# $C# /#
$S^&# 9L# GLMBDXRH-# D-.RKMCM-# J/F-DCKLO0-# CFCK/.-:# GD-JC#
0LH/JC#IR#J/F-DCKF-#GD/JH-I-#R# MC#QBC#R.LD0C#FCHB-P/J#
Q/H-KLJ# GD/IRMF-# R# LSK/0R# .DFC# Y]-KQIGCMC^:# C# JCFH/J#
Q/H-KLJ# R# LSK/0R# GD-BKC0C# FC# GLBDO/F/# 0BCDEF/V# .DFC&#



































zahtjeve hrvatskih normi za kvalitetom kvarcne sirovine 
0LHC# I-# JLW-# RGLMD/H-S/M/# .C# GDL/.BLQFHR# IMC0KC:# TF-#
0-DCJ/0-#/#R#KH-BCN0LH#/FQRIMD/H/&#
_IL;<=>IL
ALURPFLIM# QLS/BCFHC# 0LFE-FMDCMC# 0BCDEFLU# G/H-I0C#
LQULBCDCHRP-#0BCK/M-M-#LB/I/#L#.FCNCH0CJC#DLBFLU#G/H-I-
0C:#R#GDBLJ#D-QR#L#BDIM/# /# ICQDWCHR#J/F-DCKF/V#GD/JH-IC#
R# G/H-I0R:# M-# .FCNCH0CJC# GD/JH-FH-F/V# GLIMRGC0C# LGK--
menjivanja. "CQC#I-#GD/JH-I-#HCBKHCHR#R#LSK/0R#L0I/QF/V#
GD-BKC0C#FC#GLBDO/F/#0BCDEF/V#.DFC:#M-#R#LSK/0R#J/F-DCKC#
UK/FC:# 0BCK/M-MC# 0BCDEFLU# G/H-I0C#JLW-# I-# .FCNCHFL# GL-
SLKHOCM/#GLIMRGE/JC#GDCFHC#/#CMD/E/HI0LU#N/OP-FHC&#
=DLB-Q-F/J# KCSLDCMLD/HI0/J# /IG/M/BCFH/JC# RMBDX-F#
je granulometrijski, kemijski i mineralni sastav rovnih 
R.LDC0C# 0BCDEFLU# G/H-I0C# /.# K-W/OMC# Z3DMK/FI0C[:# Z\M-]C-
FCE[#/#Z\GCFLB/EC[:#M-#JLURPFLIM#FH/VLBLU#LGK-J-FH/BCF-
HC#GLIMRGE/JC#GDCFHC:#0KCI/DCFHC#/#J-VCF/N0LU#CMD/E/HI0LU#













lom minerala glina i kvarcnih zrna obavijenih oksidnim 
GD-BKC0C# YR.LDC0#Z\GCFLB/EC[^:# CMD/E/HI0/J#N/OP-FH-J# H-#
GLIM/UFRML#FCHB-P-#QCKHFH-#GLSLKHOCFH-#0BCK/M-M-#G/H-I0C:#
te je dobivena kvarcna sirovina koja svojom kvalitetom 
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*BK@AIK=AI
8CRJCFF:#9&# Y%jj*^)#+LFE-GMI# ]LD# 2FQRIMD/CK#6CFQ#=D-GCDCM/LF#=KCFMI&#
4R]S-D-/MRFUI#9-EVF/0:#em%1%jj*:#e*m%*:#c/-ISCQ-F&
Donhauser, F., Baumann (2001): Processing Procedures for the 
=DLQREM/LF# L]# d/UVmRCK/M`# 2FQRIMD/CK# 6CFQI# ]LD# ?KCIImJC0/FU&#
4R]S-D-/MRFUI#9-EVF/0:#e1%jje:#'jm'(:#c/-ISCQ-F&
>bSDC`CM:# ,&#+&:# #A/IV-KKCF :̀#4&# # Y%jjj^)#cCIV/FU# L]#4UUD-UCM-I# CFQ#
Treatment of Fine Aggregates. In: Primel, L. and Tourenq, C. 
Y-Q/MLDI^)#4UUD-UCM-I:#4&4&#8CK0-JC:#'jem'*'#GG:#;LMM-DQCJ&
Hankel, D., Rosenstock, F., Biehler, G. (1992): The Effect of Attrition 
in the Lurgi-Deconterra Process for Decontamination of Soil. 
4R]S-D-/MRFUIm9-EVF/0#g1eff%:#%g(m%$$:#c/-ISCQ-F&
d?"# m# dDBCMI0C# ULIGLQCDI0C# 0LJLDC# Y%jjh^)# =DL/.BLQFHC# F-J-MCKC#
/# UDCX-BFLU# JCM-D/HCKC&# 2.BH-OMCH# d?"# m# 6-0MLD# .C# /FQRIMD/HR:#
QLIMRGFL#FC#a-S#IMDCF/E/)
 VMMG)11aaa%&VU0&VD1-F1Q-GMI1/FQRIMD`15-J-MCK/%jjh&GQ]
"D0CKL:# >&# Yeffh^)# <-W/OMC# F-LU-FI0/V# 0BCDEF/V# G/H-IC0C# R# DRSF/J#
GLQDRNH/JC# IKCBLFI0/V# GKCF/FC# YdDBCMI0C^&# 2FIM/MRM# .C# U-LKLO0C#
/IMDCW/BCFHC:#e(*#GG:#lCUD-S&m
"DR0:#8&# Y%jjg^)#A/F-DCKF-#I/DLB/F-#.C#IMC0KCDI0R# /FQRIMD/HR# m#<-W/OMC#
0D-J-F/V# G/H-IC0C# \GCFLB/EC# Y5LBL# I-KL^# /# 8DCF-OE/&# A/F-DCK#
'1%jjg:#%jm%e:#lCUD-S&




6CQLaI0/:# ,&# Y%jj'^)# =DLE-II/FU# L]# I/K/EC# ICFQ&# gth Chinese Industrial 
Minerals Conference, Shangai. Available at:  
 VMMG)11aaa&LRML0RJGR&ELJ1e*ghe&-G/SDa
6CKLG-0:#8&:#6LSLMC:#2&:#dCKK-:#;&:#=]C]]:#6&#Y%jj'^)#9V-#-]]-EM#L]#4MMD/M/LF#
/F# MV-#RCDM.#6CFQ#8-F-TE/CM/LF&#=DLE--Q/FUI# L]# MV-# ejth Balkan 





6CKLG-0:# 8&:# 6LSLMC:# 2&:# dCKK-:# ;&:# 8-Q-0LB/P:# ?&# Y%jjg^)# 2FoR-FE-#
L]# 4MMD/M/LF# +-KK# +LFIMDREM/LF# LF# RCDM.# 6CFQ# 8-F-TE/CM/LF&#
Proceedings of 11th Baklan Mineral Processing Congress, 451-459, 
Tirana.
6EVCG-D:#>&#Yeffe^)##8-F-TE/CM/LF#L]#RCDM.#6CFQ#q#]DLJ#;Ca#ACM-D/CK#
ML# k/F/IV-Q# =DLQREM&# 4R]S-D-/MRFUI# 9-EVF/0:# *1effe:# ehemehh:#
Wiesbaden.
Schricker, B., Tiefel, H., Neesse, T. (2000): Remediation of 
Contaminated Sandy Soil Fractions Using High-Performance 
Attrition. Proceedings of the XXI International Mineral Processing 
Congress, Vol. B, B13-24 – B13-30, Rome.




Croatia. Proceedings of the 16th#2FM-DFCM/LFCK#6`JGLI/RJ#LF#A/F-#
=KCFF/FU#CFQ#>_R/GJ-FM#6-K-EM/LF:#ej%'mej'h:#8CFU0L0&
\RGD/FC:# ,&# Y%jjj^)# "BCDEF/# G/H-IE/# 6KCBLF/H-# /# ALIKCB/F-&# A/F-DCK#
g1%jjj:#'jm'e:#lCUD-S&
Tiefel, H., Schricker, B., Neesse, T. (1999): High-Performance Attrition 
for Wet Cleaning of Mineral Raw Materials and Residues. 
4R]S-D-/MRFUI#9-EVF/0:#*1efff:#e$jme$g:#c/-ISCQ-F&
Wills, B. A. (1992): Mineral Processing Technology. 5th Ed., Pergamon 
=D-II#<MQ:#hgg#GG&:#7b]LDQ&
)FHHBMB;BKD F` 7@?@aNBIKBF? F` 'B;BNI 'I?G `AFV K[@ 
2AFIKBI? :@PFHBKH $HB?Q /KKABKBF? 'NA=MMB?Q
6/K/EC#ICFQ#/I#CF#/JGLDMCFM#FLFmJ-MCKK/E#J/F-DCK#DCa#
JCM-D/CK#a/MV/F#MV-#D-ILRDE-I#L]#MV-#;-GRSK/E#L]#+DLCM/C&#
Croatian silica sand reserves could meet industrial needs 
LB-D# MV-# KLFU# M-DJ&#5RJ-DLRI#LEERDD-FE-I#CFQ#Q-GLI/MI#
are known in the region of Istria, Slavonia, Hrvatsko 
Zagorje, Dalmatia, Lika, Kordun, Banija, Podravina and 
=LICB/FC&#9V-# eg# -bGKL/MCM/LF# T-KQI# CD-# D-U/IM-D-Q:# CFQ#
MV-#CB-DCU-#CFFRCK#GDLQREM/LF#/F#MV-#KCIM#ej#`-CDI#/I#CSLRM#
240,000 tonnes. 
!-G-FQ/FU# LF# _RCK/M`# /&-&# IG-E/TE# GV`I/ECK# CFQ#
EV-J/ECK#GDLG-DM/-I#YUDC/F#I/.-#Q/IMD/SRM/LF:#EV-J/ECK#CFQ#
J/F-DCK#ELJGLI/M/LF:#JL/IMRD-#ELFM-FM:#-ME&^:#I/K/EC#ICFQ#/I#
used as the basic mineral raw material for many industrial 
CGGK/ECM/LFI)# CI# C# JCHLD# DCa# JCM-D/CK# /F# UKCIIJC0/FU#
and in the foundry industry, but also for many other uses 
which include ceramic, chemical and construction, water 
TKMDCM/LF:# CSDCI/B-I# /F# ICFQ# SKCIM/FU# CFQ# GLK/IV/FU:# -ME&#
Different industrial uses of silica sand are based on either 
MV-# EV-J/ECK# GRD/M`# /&-&# C# V/UV# GDLGLDM/LF# L]# I/K/EC# CFQ#
K/J/M-Q#CJLRFMI#L]#E-DMC/F#ELJGLF-FMI#IREV#CI#CKRJ/FC#
CFQ# ]-DD/E# Lb/Q-# CFQ1LD# GV`I/ECK# GDLG-DM/-I# L]# MV-# ICFQ#
IREV#CI#UDC/F#I/.-#Q/IMD/SRM/LF:#UDC/F#IVCG-#CFQ#JL/IMRD-#
content. Raw sand usually does not satisfy demanding 
IG-E/TECM/LFI# CFQ:# MV-D-]LD-:# /MI# GDLE-II/FU# /I# D-_R/D-Q#
ML#LSMC/F#_RCDM.#GDLQREM#L]#aCFM-Q#_RCK/M &̀#9V/I#/FBLKB-I#
comminution, screening and desliming, together with 
D-JLB/FU#ELFMCJ/FCM/FU#/JGRD/M/-I#/F#MV-#ICFQ#CFQ#]DLJ#








J-MVLQI&# 9V-# EV/-]# GDLE-II/FU# C/JI# CD-# U-F-DCKK`)# ML#
obtain required grain-size distribution, to increase the 
SiO
2
 content and to reduce the content of any additional 
RFaCFM-Q# ELJGLF-FMI# C]]-EM/FU# ICFQ# _RCK/M &̀# ;-_R/D-Q#
UDC/FmI/.-# Q/IMD/SRM/LF# /I# LSMC/F-Q# D-KCM/B-K`# I/JGK`# S`#
screening on vibrating screens, trommels and sieve bends 
65
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, etc.) in order to 
CEV/-B-# D-_R/D-Q# EV-J/ECK# CFQ#J/F-DCK# ELJGLI/M/LF&# 2F#
GD-I-FMmQC`#GDCEM/E-#MV-#]LKKLa/FU#S-F-TE/CM/LF#GDLE-II-I#
CD-#CGGK/-Q#]LD#MV-#D-JLBCK#L]#J/F-DCK#/JGRD/M/-I)#aCIV/FU#
GDLE-II-I:# J-EVCF/ECK# CMMD/M/LF# IEDRSS/FU:# oLMCM/LF:#
JCUF-M/E#I-GCDCM/LF:#-K-EMDLIMCM/E#I-GCDCM/LF#CFQ#UDCB/M`#
concentration.
cV-F# MV-# /JGRD/M/-I# LEERD# /F# MV-# ]LDJ# L]# Lb/Q-#
coatings on the surfaces of the single sand grains, attriton 
IEDRSS/FU# /I# CGGK/-Q&# 8`# D-QRE/FU# MV-# GDLGLDM/LF# L]#
Lb/Q-#ELCM/FUI#LF# MV-#UDC/FI:# MV-#_RCK/M`#L]#ICFQ#ECF#S-#
I/UF/TECFMK`# /JGDLB-Q&#4MMD/M/LF# IEDRSS/FU# /I# C# GDLE-II#
/F# aV/EV# /JGRD/M/-I# CQV-D/FU# ML# MV-# UDC/F# IRD]CE-I# CD-#
removed through abrasion of surfaces caused by intense 
shear and friction forces i.e. rubbing between grains. 








MV-# BCKR-I# L]# LG-DCM/FU# GCDCJ-M-DI# YIRIG-FI/LF# Q-FI/M :̀#
CMMD/M/LF#QRDCM/LF#CFQ#IM/DD-D#IG--Q^#CFQ#MV-#ELFIMDREM/LF#
]-CMRD-I# L]# CMMD/M/LF# E-KK# CFQ# /JG-KK-D&# 9V-# ILK/QI#
ELFE-FMDCM/LF#L]#MV-#IRIG-FI/LF#VCI#C#Q-E/I/B-#/FoR-FE-#
LF#CMMD/M/LF#-]TE/-FE :̀#aV/K-# MV-# /JG-KK-D# IG--Q#CFQ# MV-#
CMMD/M/LF#M/J-#/FoR-FE-#ML#C#K-II-D#-bM-FM&#9V-#JLD-#Q-FI-#
MV-# IRIG-FI/LF:# MV-# JLD-# GCDM/EK-mMLmGCDM/EK-# CMMD/M/LF#
ELFMCEM#CFQ#MV-#JLD-#-]TE/-nt the scrubbing action. The 
results of the teIMI#VCB-#IVLaF#MVCM#CM#C#IRIG-FI/LF#Q-FI/M`#
KLa-D# MVCF#(jp#ILK/QI#S`#a-/UVM:# /M#ECFFLM#S-#-bG-EM-Q#
to obtain satisfactory attrition effect with quartz sand 















L]# Q-TF-Q# LG-DCM/FU# GCDCJ-M-DI# CFQ# -_R/GJ-FM# Q-I/UF:#
EKCII/TECM/LF:#aCIV/FU#CFQ#CMMD/M/LF# IEDRSS/FU#CKLF-#CD-#
FLM#ECGCSK-#L]#CEV/-B/FU#C#IR]TE/-FM#/JGDLB-J-FM#/F#DCa#
ICFQ# _RCK/M &̀# 9L# CEV/-B-# MVCM:# ]RDMV-D# GDLE-II/FU# IMCU-#
/&-&#UDCB/M`#ELFE-FMDCM/LF:#oLMCM/LF#CFQ1LD#V/UVm/FM-FI/M`#
JCUF-M/E#I-GCDCM/LF#CD-#F--Q-Q&
c/MV# MV-# C/J# ML# Q-M-DJ/F-# MV-# GLII/S/K/M/-I# L]# MV-#
S-F-TE/CM/LF# L]# I/K/EC# ICFQ# ]DLJ# I/UF/TECFM# +DLCM/CF#
Q-GLI/MI# YZ3DMK/FI0C[:# Z\M-]CFCE[# CFQ# Z\GCFLB/EC[^#
CFQ# CEV/-B-# ELFE-FMDCM-# UDCQ-# ELJGK`/FU# a/MV# MV-#




CFQ# /JGRD/M`#ELFM-FMI&#?DC/F# I/.-#Q/IMD/SRM/LF:# EV-J/ECK#
CFQ#J/F-DCK# ELJGLI/M/LF# L]# DCa# ICFQ# ICJGK-I:# CFQ# MV-#
GLII/S/K/M`# L]# MV-/D# _RCK/M`# /JGDLB-J-FM# S`# CGGK`/FU#
MV-#aCIV/FU:# EKCII/TECM/LF# CFQ# CMMD/M/LF# IEDRSS/FU#a-D-#
Q-TF-Q#S`#CFCK`I/I#L]#M-IM#D-IRKMI&#6/K/EC#ICFQ#ELFE-FMDCM-#
L]#UDCQ-#ELJGK`/FU#a/MV#MV-#UKCII#/FQRIMD`#D-_R/D-J-FMI#
]LD# ELKLRD-Q#UKCII# ELFMC/F-DI#aCI#GDLQRE-Q#S`#aCIV/FU#
CFQ#CMMD/M/LF#IEDRSS/FU#]DLJ#MV-#ICJGK-#a/MV#MV-#V/UV-IM#
ELFM-FM#L]#EKC`#/JGRD/M/-I#CFQ#_RCDM.#UDC/FI#a/MV#IRD]CE-#
Lb/Q-#ELCM/FUI#YICJGK-#Z\GCFLB/EC[^&
